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t h e  storm reaches here and there will be quite a 1JlOW outward fron 
the storm. This will soon be over, and then the win11 becomes npaii 
easterly before the shower is over, and quite likely there will Le a fur 
tlier series of showers. The RBIW may be said of our \%inter snuv 
storms. Most of these move M ith the surface wind blowing at  an nnglt 
of 1 3 5 O  to 180° wvitli the niovenient of the virrus, the cirro-stratus, 31111 
the attendant pallium Iiaze. Our heaviest snowstorms iiiove frtini tlic 
southwest attended by east to southeast wintls. 

PENETRATION OF S N O W  BY BULLETS. 
Accurcling to the French jciuriial C!osnios, Vol. SIX, p. 3N- 
The otticersof the 439th regiment of French infantry, ingarrison at 9u. 

rillac, made some esperinients i n  February, 1SH5, on thee ffect of shuot 
iiig rifle balls into the snow from tlie LelJt.1 rifle, and arrived at  sumc 
very unexpected resid&. Heaps of snow var .hip in depths of from I 
to 2 meters were raised on the shouting grotin38 at  (-1mbrado and Buis 
near Aurillac, and the soltliers fireil into them from a distance of M 
meters (164 fcet). The Lebel ball only penetrateil to a depth of 1. i :  
meters (5.7 feet). Thecauwe of this phenonienon has not, as yet. lieeii 
discovered. It is s u  ested, however, that ~ J Y  re8son of it# great W ~ J C .  
ity ani1 rotation the KII attracts to itself an increasing niass of ice tlial 
finally destroys its puwer of penetration. 

The above paragraph suggests an exceedingly in teresti iig 
subject for careful experimental iiivestigatioii. Will solid ice 
act as eflectually as snow in stoppiiig a rifle IJall ’? Dum hard 
packed snow resist the ball better thaii light drifted snow’! 
Does the IJall really gather about itself a large mass of snow- 
ice, or is the accumulat.iu~i mostly in the rear and folltswiiig 
after the ball? 

ANCIENT CLIMATES NEAR CHICAGO. 
The discovery of clearly-defined aiicien t lake I)eaches and 

layers of driftwood long since buriPcl under the sand a t  the 
southern end of Lake Michigan has led Mr. Ossiaii (tuthrie 
to compile a short accoaiit of this snl~ject, from which we 
make the fullowing brief extracts : 

Nearly parallel with the sliores of Lake Michigan and from half ta 
three-fourths uf a mile to the west of it is the beach of an nncient lake 
sloping to tlie west. The surface of this lake was about 12 feet above 
tlie present level of Lake Michigan, and on its eastern shore are lluried 
the truiiks and fragments of an ancient forest. * * * In  1Si1  tlie 
trunk of an immense white oak tree was found at the bottom of a 
trench when escawting for the main sewer in Miclii an avenue soutli 
of Thirty-foiirtli street. In  1881 the trunk of an oaf tree was foun11 
several feet beluw the gruuiid at the corner of Lincoln and Belden ave- 
nues. I n  the same year the trunk of a white oak, stripped of it8 
branches, without root or stump, 60 feet long and 2 feet in dismeter, 
was found M hile escavatiiig for a sewer in Forty-ei hth street neai 
Prairie avenue. In 1885, at the corner of Thirty-fourtf street an11 In- 
diana avenue, the trunk of a large white oak was found, the under side 
of which had been flattened and cut away alniost to the center, but 
there was no evidence of the work of man. In  1888, and near the loca- 
tion of the find of 1871, Mr. Guthrie discovered the bed of an ancient 
lake, conipletely covered with driftwood. During 1895, at Thirty-ninth 
street and Forest avenue, a large white oak trunk was found 11 feet 
below the surface. A t  Thirty-eighth street and Indiana aveiiiie, S feet 
below the surface, a space 110 feet by 160 was conipletely ercavntell. 
and the general slope of the beach of the ancient lake could be de- 
termined; but below this first beach there was found an older beacli, 
and it is possible that others are still below that. 

During the Glacial epoch the basin of Lake Michigan was fillecl and 
covered to n great depth with ice in the form that constitutes a glacier. 
When the ice melted away at  the southern end of the lake the glacier 
was still firin enough to choke up the north end of Lake BIicliigan, and 
tlie melted water constituted a lake whose level was probably 5t) feet 
above the present level, as is proven by the remnants of the old besch 
line still to be found in various parts of the country. The niany varie- 
ties of wood-elm, willow, white oak, butternut, and black walnut-are 
found here in ~~romiscuous confusion, seeminq to preclude the possi- 
bility that they grew where they are buried. %he flattened and snntl- 
rubbed surfaces of mule of these trunks show that they have been 
drifting about and dragging and rubbing their sunken purtions upon 
the sandy bed of the ancient lake. 

Durin the Glacial period the Des Plaines River was entirely tributary 
to the dssissippi River, but at the close of the period it was entirely 
tributary to Lake Michigan. After awhile a sandbar was formed, by 
reason of which the Des Plaines became again tributary to the Missis- 
sip i; but subsequently the bar was broken through, anal it flower1 into 
Late Michigan through tlie new channel or what is now the south 
branch. Finally came the prevent condihon, in which the river is 
niainly tributary to the Mississippi. All these changes have been the 
result of the action of ice and water. rain and wind. The heavy north 

winds liuilt the 5 miles of sandy plains in the Calumet region, by reason 
of which the southern end of the great, inland lake was tilled in. If 
these 1Irocesses n t  tliv stoiitli end of Lake Michigan be traced back to 
t1iei.r connect.ion wi t l i  tlic ch:inges going 011 at Nkipara Falls, they give 
us S I X  or eiglit t1ioiis:ind years :is t,lie a11 lrosiinate interval that must 
Imve e1:ipseiI since t.he tlisappeurance of die  Cilacial ice in  Lake Michi- 
gan. We infer that at  t.li:it tinre t.lic cliniate wais not SO greatly clifferelit 
from that which ~ ~ C J W  llrevails : i n i I  tliat the sanie rarieties of timlJer 
that. are growing now couI11 also tlouriali then. 

STORM W A m  A T  SAUSALITO. 
On Monday, Nurembcr 11, the automat.ic tide gauge main- 

tairred by the U. H. Coast and Geodetic* Burvry a t  Sausalito, 
iienr $an Francisco, recorded an luiaeiid series of rapid fluctu- 
:it.ioiis. These hrgti.ii about 8.20 a. in., and coii t.iiiuec1 for 
riglit~eii hours, or  unt i l  f a. rn. of Tuesday, without inter- 
niissioii, hut with a slight diminut.ion of intensity. This dis- 
t.iirliance was nppireiitly iiot due to an earthquake a t  sonie 
distant point in  the Pacific Ocean, alt.hougli such are fre- 
quently recorded iili the gauge. Neither could i t  have been 
c:iused by n storm of short, duration $ut great intensity, such 
us that which had a short time hefore passed over La Paz in 
Irower California. The present distmhance, coiisisting of 
nhnut twenty-five la.rge fluctuations, was in a.11 probability 
clue to some one of the greater hurricanes that last for nia.iiy 
days. Such storms as they move onward continue growing 
up t.o a iiiasiiiiuni stage of development, after which they 
hreak up or die nway. The whole region of the ocean over 
which they pass is lashed by the winds into a terrible sea, 
whose waves, spreading out in all directions, are easily recorded 
rJii such gauges ns t1iu.t at Sa.usalito. It 1ia.s beeu suggested 
that we havr here a record of waves eiiianatiiigfroni the hur- 
ricane eiicc.iuntwed during the 15t.h, 16th, aiid lyth, by the 
steamship Tucwmrr, which left Yokohama on the 10th and 
nrrived a t  Victoria, B. C., CJ~I the 27th. But that hurricane, 
which was sonthenst of Kanischatlia on the l!j-l7tli, must 
have beeii iiiuch nearer Japan and of much sinaller extent on 
the 10th. Its track on this latter date was probably at a dis- 
tance of about 70° or 75O of a great circle, or perhaps 5,000 
statute miles west of Sail Fraiicisco, aiid its waves would 
require twelve hours or inore to reach Sansalito. 

In the McmTHrAy WEATHER REVIEW for May, 1577, pages9 and 
10, the preseeut, vclitclr gave some da.ta for determining bhe aver- 
nge velocity of very large waves across the Pacific Ocean, froin 
which it appeared that the first great wave nioved from an 
enrtliquake center 011 the coast of Peru to Honolulu, or through 
9 6 O  of tlie great circle in fourtc.en hums, and therefore a t  the 
average hourly speed of &So. This was much larger than the 
speed when passing over shallower portions along the coast 
of the Pacific. It was also larger than the speed of the siic- 
ceeding waree, and especially of the niasiniuni wave, which 
Fact siiiiply shows that the first waves, moving with greater 
gpeed, flattened CJLlt, and perhaps even disappeared, while the 
dower speed of  the maximum wave was really the speed of a 
Sronp of waves. When a group of waves runs along in smooth 
water under a calm the individual waves can be seen to be 
always, as i t  were, running forward throngh the group and 
dying out in front- so that in deep water the speed of the 
;roup, as a whole, is about one-half that of its individual 
:ciniponents, but in shallow water they n a y  equal each other. 
In strong storm winds the same rule holds good. The aver- 
ige iiieasured speed of large storm waves is given as follows 
it page 28 of the Navigator’s HalidhOk for the Indian O:ean, 
published in Gernian in 1899 Ijy the Seewltrte at Hamburg : 

In tlie re ion of tlie trade winds the average length of the waves of 
;he 1ndi;in 8cean is $16 meters (315 feet): the periodic time, 7.6 seconds; 
;he rate of  aalvaiire of the crest,, 12.6 meters per second (28.2 miles per 
lour). - 

In  tlie region of the strong west winds in the southerly part of the 
!outli Indian Ocean the average l e n ~ t h  of t,he waves is 114 meters (354 
’eet), tlie periodic time is 15.0 seconzs, the rate of advance of the crest 
s 15.0 met.ers per seconil, or 33.6 miles per hour. 
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The size and speed of the waves stand in a rather compler 
relation to each other, but in general the longest waves go tht 
fastest. The speeds of individual waves are greater than tht 
progress of appreciable disturbances. As a wave proceed1 
outward and gradually diminishes in its amplitude as the dis 
tance from the center increases, i t  comes soon to a regior 
where it may be said to have died away; but the successivg 
arrival a t  this outer limit of the following stormwaves finallj 
builds up an appreciable wave, and the limit of inappreciablc 
disturbance is pushed farther beyond. In  this way the circlc 
of disturbance slowly spreads to a great distance over thk 
ocean, but the rate of spreading is iar slower than the rate oj 
progress of the individual waves. The progress of the above. 
mentioned earthquake wave from Peru to Honolulu, a t  the rah 
of 6 . 8 O  per hour, is the rate peculiar to a very long and flat prim 
nary  wave moving over very deep water, while the rate above 
given for the wind waves of the Southern Indian Ocean relater 
to a comparatively steep and short wave. The longest waves 
that have been measured during storms a t  sea are also given in 
the above-mentioned German publication as 830 meters ( 2,722 
feet). Another long one was measured in the South Atlantic 
Ocean a t  590 meters (1,936 feat). The highest waves thal 
have been reliably measured are 11.5 meters (37.7 feet), i n  thc 
Southern Indian Ocean, and in the aanie region waves of 7 
meters (23 feet) high were measured by the Chnlle)igw. Thesc 
heights are the vertical distances froin the bottom of the 
trQugh to the top of the crest. 

When very long and flat waves pass from the deep ocean 
water into shallower, they become shorter, steeper, and slower. 
and vice versa. The waves that sometimes pass as earthquake 
ocean waves very rapidly across the Pacific are of this charac- 
ter. The theoretical speed of such waves is hilt little leaf 
than that of the long, flat, tidal waves, and depends prin- 
cipally upon the depth of the water. The following figures 
for tidal waves are quoted from Lamb’s Hydrodynamics, 
Lonaoll, 1595, p. 271: 

Velocity per hour. 

Nautical Degrees of 1 miles. I a. 0. C. 

Ocean depth. 

f 
240 
580 

I-- 

In  the tidal wave proper the motions vf the individual 
particles of water are nearly horizontal, but in surface wavea 
they are nearly vertical. 

It is sufficient for our present purpose to say that the first 
wave observed a t  Sausalito must be tracked backward at  the 
rate of about 6O or 7O per hour, if we wish to determine the 
time and place of its origin. A circle of 40° radius, or from 
6.7 to 5.7 hours of time, would pass through the equator south 
of 8an Francisco as its center, or through Honolulu south- 
west of that center. This circle would not quite reach to 
Unalasba, but would estend beyond Sitka. It is quite likely 
that we have to seek for the origin of our hurricane or eartli- 
quake wave within this circle on November 10, rather than on 
the coast of Japan on November 9. I n  the southern quadrant 
of this region, namely, between the Sandwich Islands and the 
coast of Mexico, hurricanes of considerable violence occasion- 
ally occur, not to mention the ocean waves started by the 
earthquakes in the Sandwich Islands. 

The weather map of November 11 shows a high area cen- 
tral over the Rocky Mountains, and a configuration of iso- 
bars such as would harnionize with the location of a storm 
center at about 30° N., 125O W. Vessels lying between this 
center and the Mexican coast would experience southerly 
winds, and as the storms move toward the northwest until 
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they reach the thirtieth parallel, therefore vessels bound for 
San Francisco would gradually remove from the center, 
although still feeling the influence of the favorable winds. 

A most important contribution to our knowledge of this 
class of storms (to which the La Paz hurricane also belongs) 
was published in the second volume of the narrative of the 
U. S. Expedition to Japan by Comniodore Perry, and an ab- 
stract dated September 6, 1856, was published after t.he death 
of the author in the America.n Jourual of Science and Art for 
July, 1857 (2 ) ,  S S T V ,  pp. 21-38. This was the last work of 
W. C. Redfield, the pioneer in the study of the movements of 
hurricanes. It is entitled, On the Cyclones or Typhoons of 
the North Pacific Ocean, with a chart showing their coiirses 
of progression. 

In the latter part of this menioir. which is dated December 
28,1856, Redfield gives the tracks of thirteen hurricanes which 
paseed from about N. 18O between 1%’. 9 5 O  and W. 115O, north- 
westward parallel to the coast of hbxico and Lower California 
during the season Jiine-October, aiicl in the years 1347-1865. 
Two other tracks are also given of storms that in attempting 
to recurve i n  about N. 20° ran into the Mexican highlands 
and were more or less modified thereby. Farther to the west- 
ward and apparently entirely across the Pacific Ocean, simi- 
lar whirlwind storms frequently arise. These a.11 move north- 
westward a t  first, and if they have not already died away, re- 
curve u t  about N. 30”, a.nd then move northeastward. As we 
go farther west these hurricanes are longer lived. The brief- 
est are those that begin on the Mexican coast, but the longest 
lived are those that begin in the neighborhood of the Caroline 
Islands and ~nove slowly to the west-northwest, until they 
recurve before striking Japan. These latter hurricanes may 
last from five to fifteen days before recurving, and nearly as 
much longer after doing 80. The number of inc.ipientcyclones, 
typhoons, or hurricanes is apparently quite large and uni- 
formly distributed in a zone across the breadth of the Pacific 
between N. 5 O  and 15O, but the propc~rtion of those that die 
out before becoming important hurricanes appears to increase 
as we approach the Mexican coast. d similar law is observed 
iii the Atlantic Ocean and it must depend, a t  least in part, on 
the fact that the development and recurving of a hurricane 
is favored by the presence and underflow of cold, dry air 
on its northweatern side. The reason why 80 many should 
die away before recurving, especially in the region between 
the Sandwich Islands and America, seems to be that the 
underflow from the northwest consists of sir  that is both 
moist and warm, and therefore does not favor the formation 
of cloud and rain. If the waves recorded at  Sausalito came 
froiii a hurricane of this class i t  must have been one of the 
care cases of a storm moving northwestward near the Wand- 
rvich Islands and recurving to strike the coast of Alaska. 
The storms that occur very near the west coast of Mexico, as 
in the La Paz hurricane, are described in the following quota- 
tion from the Pilot Chart of the North Pacific Ocean for the 
month of March, 1896: 

The months of September and October, or the period during which 
;he wet season on the coast of Lower California and Mexico is sup- 
planted by the dry season, are noted in those regions for the occurrence 
jf local storms of great violence, known by the name of “El Cordonazo 
le Ban Francisco,” or the Whi of SD. Francis.” These storms de- 
relop rapidly and are especially an erous to vessels lying at anchor 

XI, 1558, the German bark Partmas was blown from her moorings and 
iuffered serious dnmage. 

The ai) roach of one of these storms is announced by a heavy south- 
?rly m e l t  a distinct rise of temperature, and light rains, which later 
lecorne a torrential downpour. The fall of the barometer is at first 
ilight, but afterward extremely rapid, n case being on record of a fall 
)f six-tenths of an inch in forty minutes. The wind, setting in from 
he norllieast with a force of 7 or 8, shifts later to the southeast and 
iouthwest, increasing in force to 10 or 11. The duration of the height 
)f the storm varies from two to eight hours; ita extent is ordinarily 
;mall. In the case of the Parnaas, cited above, winds of ordinary force 
mly were noted at places in the immediate neighborhood of Mazatlan, 

.n open hnrbors and roadsteads. In t -\.. e harbor of Mazatlan, September 
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and the captain of a steamer which reached that port September 21 re- 
ported a fresh soutliwest wind and a stead barometer during the hours 
at which thePamass not more than 50 mies  distant, was battling with 
the full force.of the hurricane. 

Trustworthy reporta of these stornis are rare, an$ for-this reason it is 
impossible to draw definite conclusions as to the direction and velocity 
of motion of the storm center. No reports of their occurrence south of 
the fifteenth parallel have t.hus far been received, although Captain 
Sewall, of the American shi Paul R 8 i w 6 ,  described an  encounter with 
a storm of a similar nature, ,fu st 8,1888, in N. 15O, W. 116O, the storm 
beginning on the evening of u ust 7, with the wind from the south- 

of the Gulf of California the path of the storm is, i n  ge~ieral, northerly, 
following the line of the coast at some distance to seaward. 

STJNSHINE. 
The occurrence of 100 per cent in the CIJlUIiin of ilurutioii 

of sunshine during the fir& inorniiig hour oftmi strikes thi? 
eye by contrast with the rare occurrelice of the same high 
percentage at  other hours of the day. This wa.8 especislly 
the case in Table IV for October, 1895. As a riili~, neither 
haze, fog, pallium, nor cirrus prevails in the dry American 
climates, but. the principal cloud is t.he ciiinulus of niidtlay. 
The early mornings at  or before sunrise are cllJlldleSs, I J u t  as 
soon as the surface ground is heated by the sun and the 
topsy-turvy niovements of the daytime begin there hegins a 
steadily increasing aniouiit of cloudiness. It niay t.liii~ hnli- 
pen, for instance, h a t  if the total duratioii of sunshine IA'ore 
6 a. m. is only a few minutes a t  any station. all of it wil l  he 
clear sky, whereas if the aunsliine had lusted for iir!urlg the 
whole hour, as i t  does between 4s and seveii, theii the per- 
centage would have dropped lower. 

east and a heavy swell from sout % west. Iu  the vicinity of the mouth 

DROUGHT AND AGRICULTURE. 
The receut lo~i~-co~itiiiueil clrought has stimulated the C I J W  

sideration of the question whether there is any perniaiient 
change in the quantity of water held i n  the lakes, Imth ltirge 
and small, that cover our so-called I d e  Region. It is stated 
with some show of credibility that during the past ten years 
there has been a very appreciable drying up of the smaller 
lakes in Minnesota, and that cultivated fields now occupy tlie 
rich lake bottoms that were formerly covered with froni 10 
to 20 feet of water. The St. Paul Pioneer Press puldislies 
letters from a large number of correspondents representing 
the whole area of the State, showing that the larger lakes 
have diminished in volunie and the smaller ones have often 
dried u p  entirely. A siinilar story conies from Mouth Da- 
kota. The avera.ge rainfall of the past ten years niay have 
been slightly below the norilia1 in these States, Imt not to a 
sufficient extent to justify LIS in attributing this change in 
the lakes to any great meteorological or climatological change. 
The fundamental reason for the drying up of the lakes is to 
be found in the cultivation of the soil and the artificial 
changes in the drainage. Every acre of virgin soil that is 
plowed up and cultivated begins to evaporate into the air the 
moisture that it forinerly conserved. Similarly every new 
drain that is dug helps the water that formerly stayed in the 
soil to flow off into the rivers. The progress of agriculture 
begins by an eflort to drain the rich 1owla.nds that are 
usually too wet and ends by the necessity of artificially 
watering both the dry uplands as well as the warm loalancls. 
I n  other words, we begin by evaporating and draining oti the 
water that we eventually wish we could get back again. 8uc- 

. cessful agriculture involves a steady progress toward the need 
of more water and the wisest way of using it, but the atmos- 
phere presents an irregular succession of dry yeara and wet 
years, and agricultural methods must vary to suit the seasons. 
In the words of the Pioneer Press: 

Of the seven thousand lakes that dotted Minnesota in 1855 perhaps a 
third of them will permanent1 disappear as a result of the cultivation 
of the soil, the remainder wilPtluctuate in volume with the average 
rainfall, shrinking materially during successive dry seasons and reap- 

pearing in all their ancient beauty when the rain conies ?Jack to fill 
their empty bowls. 

The above considerations emphasize what we have often 
said about the importance of long-range predictions as to the 
character of the coming seasons. The same idea is empha- 
Jized in the following quotatiou from the Sioux City Journal : 

What really is needed is a better understanding of the conditions 
that bring about our seasons-our r i o d s  of prolonged drought and our 
periuds of continuous wet aea t  er. We want meteorology niade 
plainer, to tlie end that farmers mav be better prepare11 for meeting un- 
favurablr conditiuna. We want a better understanding of causes and 
effects, and then a better understanding of the way tu-take care of all 
the moisture we have or to get rid of what moisture we do not want. 
It has been demonstrated that a dry season is good for crop, for the 
Beason 'ust closed was a good crop season. The science of agriculture 
is one tiiat will repay careful study I t  is worthy of the best thought 
of the day, and meteorology oughi to supplement agriculture to the 
great benefit of the latter. 

CHINOOK IN MONTANA. 
According to R. h1. Crawford in the Monthly meteoro- 

logical summary of the Montana Weather Service the Ob- 
server, C. L. Herzog, a t  Great Falls in  that State (N.  47O %', 
M'. 111O SO')  states that-- 

A peculiar phenomenon was closely observed there on the 16th inst. 
I cold-wave signal having been ordered for that date, the weather at  
time of receipt of order was very warin and pleasant, and the observer 
decided to pay more than ordinary attentiun tu the-expected chan e. 
About 3.30 1). 111. the wind which had been blowing gently from &e 
nurth, veering at  tinies t u  the northeast, with a velocity of about 9 
miles an  hour, dffened quickly and coming directly from the north 
lowered the temperature 6' in less than five minutes. The indications 
were that the temperature would fall much l c ~ ~ e r ,  but suddenly dark 
vaporuus looking clouds appeared in the extreme southwest, with them 
simultaneous1 came a strong gale frmi the same quarter, blowin at 
the rate uf at Teast 40 niiles an hour. The suuthwest gale seeme8 to 
meet the wind cuming in froin the north and drove it in a whirl directly 
toward the northeist acruss the prairie in a funnel-shaped cone, plainly 
perceptible for a long distance by tlie dust gathered. The temperature 
quickly rose to 58O,  the inarimum recorded for this date, and the 
chinook had mastered the cold wave. 

[NOTE.-Great Falls is on the Missouri River about 30miles 
almve Fort Beaton, and 60 miles in a straight line, or 150 
miles by the river, northeast of Helena. To the north and 
west are the elevated prairie lands, famous grazing pasture 
and the last retreat of the almost extinct bison. Tathe south 
and west the hills rapidly increase and become the Rocky 
Mountains. The contour line of 5,000 feet elevation lies 
about 20 miles to the south, but about 60 miles to the west. 
Great Falls itself is 011 the 3,000 foot contour line which 
crosses the Missouri a t  this place and e x t n d ~  down the river 
valley, and but ?I short distance from it, for 200 miles. On 
the 15th and 16th an area of high pressure, 30.6, covered 
Oregon aud northern California and extended southeastward 
into Utah, while low pressure prevailed in Alberta. The cold 
north aiid northwest winds bn the southwest side of the low 
were probably felt not only in Alberta but eouthward and up 
to an altitude of 3,000 feet. But any air that was pushed 
into the low pressure from the high area in  Oregon and Idaho 
must necessarily descend through the lowest gap in the Rocky 
hlountains, which is about 50 miles southwwt of Great Falls, 
and therefore from an altitude of a t  least6,OOOfeet. Through 
this, and similar gaps farther northwest which are uot so low, 
a desceiiding current always flows over westeru Montana when 
the general distribution of pressure is as above described, and 
warm chinooks extend down to some level such as that of 
3,OOO feet. There the mixture with the cold uortherly winds 
from Alberta and Saskatchewan begins, aiid sometimes for 
several days the border line between warm and cold sways 
to and fro. Observers in this region have an .opportunity 
to observe several interesting phenomena such as the mir- 
tnre of the two winds and the character of the clouds formed 
thereby, or the remarkable connection between temperature 
and pressure. A t  one time rising pressure means warmer 


